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INTRODUCTION
The length of the wing is the most common measurement taken during ornithological studies. Three different techniques of the wing length measurement are used (Svensson 1992 , Gosler et al. 1995 , which unfortunately precludes a direct compari-son between data collected at some stations. Relatively simple techniques of measuring the wing length compared to the tail length or wing formula, allow to collect data useful for various studies concerning long-term changes, climate changes, populations, sex and age differentiation, adaptation for migration, timing of migration (e.g. Busse 1968 Busse , 1988 Busse , 1997 Busse , 1999 Busse and Maksalon 1986; Lo Valvo et al. 1988; Tellería and Carbonell 1999; Nowakowski 2000 Nowakowski , 2002 Tellería 2001, 2002; Yom-Tov et al. 2006; Zaniewicz and Busse 2008; Salewski et al. 2010; Van Buskirk et al. 2010; Kovács et al. 2010 Kovács et al. , 2012 Arizaga et al. 2012) . However, clear dependencies are usually hidden, as the variation in wing length depends on several factors, such as sex, age, population, status of the specimen (skin, live bird) (Svensson 1992 , Jenni and Winkler 1994 , Fiedler 2005 . Some additional variation is also caused by different habits of individual ringers who take measurements (Barrett et al. 1989 , Morgan 2004 . It is also confirmed, that the repeatability of wing length measurements between two or more measurers is lower than it is in the case of an individual measurer (Harper 1994) . This study is an attempt to establish the level of comparability for different measurers who collected data independently on the same migration route.
STUDY AREA AND MATERIAL
Mierzeja Wioelana (54°21'N, 19°19'E; Fig. 1 ). Migrants were captured in the mistnets and, in some years, additionally in the Heligoland-type trap. Two main capturing sites (named here as MW and ML) were located on the Vistula Spit in young pine stands and older stands mixed with oaks as well as in reedbeds surrounding the Vistula Lagoon (for detailed description see Busse and Kania 1970) . The numbers of birds caught at both sites in particular seasons of study are given in Table 1 .
METHODS

Fieldwork
A stable number of the mist-nets were used throughout the whole period of work within a season. Captured individuals were ringed, sexed (when possible) and aged according to plumage features and/or skull ossification (Busse 1984) . A detailed description of the field methods was given by Busse and Kania (1970) and Busse (1984 Busse ( , 2000 .
Wing length measurement
The maximum chord measurement was used -detailed description was given by Busse (1974 Busse ( , 2000 -with the accuracy of 1 mm. The wing length measurements were taken by different ringers during the analysed period of the study. The measurements taken into the analysis included only first year individuals (immatures) representing six passerine species: Blackcap (Sylvia atricapilla), Garden Warbler (S. borin), Robin (Erithacus rubecula), Song Thrush (Turdus philomelos), Goldcrest (Regulus regulus) and Willow Warbler (Phylloscopus trochilus), for which the data were sufficient enough to run statistical analysis (at least 20 individuals per season). Table 1 Numbers of measured individuals Site 1967 Site 1968 Site 1969 Site 1971 Site 1972 Site 1973 Site 1974 Site 1981 Site 1982 
Evaluation of comparability of measurements
In order to present how the year-to-year variation in the average values of the wing length reflects the actual changes of this trait in the nature, I analysed a relation between the measurements taken simultaneously by different measurers in the same area. The measurements were taken by different ringers at two places (sub-stations), about 0.5 km apart, during each of the several autumn seasons when these two ringing sites worked at the same time. On the basis of the average wing length calculated for each season at both sub-stations (named as MW and ML) separately, I evaluated the comparability of the measurements collected at these places with the use of Pearson's correlation coefficient. A short distance between the analysed catching sites ensured that the migrants passing the sub-stations represented the same "migration stream" as well as the same composition of populations. However, both sites were a bit differentiated by their habitats (Busse and Kania 1970) . A similar method based on the analysis of the correlation coefficient was applied to examine repeatability of the measurements taken at least two times from the same group of individuals (Martin and Bateson 1986, after Harper et al. 1994) .
RESULTS
Comparability of measurements
The positive correlations between the average wing length of first-year Blackcaps, Garden Warblers, Robins and Song Thrushes measured at two sites (MW and ML) of Mierzeja Wioelana station were generally very strong and highly significant (Fig. 2) . For Goldcrests, however, the positive correlation of the average wing length was not significant and for Willow Warblers it was negative but not significant, either.
In the case of all the analysed species, the average wing length measured over the studied periods at those two sub-stations showed no statistically significant differences (Table 2) . Table 2 Average wing lengths for species passing two sites (MW, ML) at Mierzeja Wioelana.
Numbers of individuals -see Table 1 . 
DISCUSSION
A strong and statistically significant correlation in the average measurements taken independently by two ringers at two sites located very close during ten autumn migration seasons indicates that the variation in the average wing length observed over several years can reflect the actual biometric changes of the species/populations passing the study site. The variability of the wing length assessment resulting from the measurements taken by different ringers is generally considered to be low, particularly in birds similar in size to the Garden Warbler, for which a research con- THE RING 34 (2012) 41 ducted in Germany showed the variation of 0% (Salewski et al. 2010) . However, in the case of larger species the variation was as high as 29% of the total random error variance (Salewski et al. 2010) . Furthermore, the authors stated that the variation of measurements caused by different habits of individual measurers had little and insignificant influence on the recorded average annual wing length. In this paper we compare the measurements not for the same group of individuals measured twice by different ringers, but for two independent groups of birds representing the same flying stream. Significant correlations for the Blackcap, Garden Warbler, Robin and Song Thrush give us at least two pieces of important information. The first one is general also for other species and concerns the accuracy of measurements. Despite some potential unknown variation between two compared samples of measurements, the positive correlation for four species mentioned above tells us that data collected by different ringers in the same area are comparable on long-term level and can provide reliable information about the average size of wing. Another information, which can be extracted from the results, is that the appearance of individuals belonging to those species was quite random at compared sites, without any difference or particular habitat preferences between sex groups or populations mixed in the study area. If habitat preferences and/or non-random distribution of the individuals between substations existed, the result of the correlation would be largely affected. This scenario fits the results of Pearson's correlation for the average wing lengths of Goldcrests and Willow Warblers. Especially for the Willow Warbler the negative correlation excludes the influence of different measuring habits of the ringers. It is highly unlikely that this pattern is caused by ringers' customs while it does not occur in other measured species. However, in order to be sure what exactly influences these results, we need some more detailed investigation of segregation mechanism and habitat preferences of these species.
